A general strategy for label-free sensitive DNA detection based on quantum dot doping.
Development of rapid, sensitive, and cost-effective DNA detection is of great significance to meet the growing demand of disease diagnostics. Herein, we report a new general strategy for label-free sensitive in-solution DNA detection using quantum dot (QD) doping-induced photoluminescence as a fluorogenic reporter system. The dopant mercury (Hg(II)) ions are initially sequestered in the hairpin-structured probe through T-Hg(2+)-T mismatch formation. Upon hybridization with the DNA target, the hairpin is disrupted and Hg(2+) ions are released and incorporated into ZnSe QDs, leading to a dopant-specific emission peak at 560 nm for DNA detection. Unlike the other methods, this method does not require any chemical modification of the DNA probe. It could provide high signal-to-noise ratio, robust single-base mismatch discrimination capability, and 3 orders of magnitude lower limit of detection (LOD) than the traditional molecular beacon (MB)-based fluorescence spectroscopy without any type of amplification. The method could be used for the detection of a variety of clinical significant DNA targets containing single mutations. To the best of our knowledge, this is the first study on applying chemical transformation of inorganic nanostructures to sensitive DNA detection.